phenomenon and mucus retention phenomenon. Extravasation phenomenon commonly affects minor salivary glands (mSGs), especially of the lower lip and seen commonly in children and young adults. In contrast to this, mucus retention phenomenon is seen in older age group, and major
This is an open access article distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 3.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as the author is credited and the new creations are licensed under the identical terms. salivary glands are more frequently involved. [1] The lesion can be located directly under the mucosa (superficial mucocele), in the upper submucosa (classic mucocele), or in the deep corium (deep mucocele). [2] The classic clinical presentation of soft, fluctuant swelling accompanied by history of evolution of the lesion does not pose much difficulty in diagnosis. Sometimes lesions such as vesiculobullous lesions, hemangioma, and neoplastic diseases such as mucoepidermoid carcinoma closely mimic mucocele and this fact warrants histopathological examination of all the excised mucocele. [1, 3] Variation in mucocele has also been documented [4] which broadens the differential diagnosis. Thus, a retrospective study was conducted to characterize the clinicopathological details of oral mucocele and to as certain types and frequency of variations in its presentation.
Materials and Methods
Departmental archives were retrieved for retrospective analysis of cases reported as mucoceles. Clinical data under the following parameters were recorded: Age, sex, and site, history of trauma, presentation, treatment mode, and recurrences. Histological features were evaluated by two oral pathologists for type: Extravasation/retention phenomenon and variations present.
Results and Observations
A total of 50 cases of mucoceles were retrieved. Males showed a distinct predominance [ Figure 1 ], the male:female ratio being 19:6. Age of the patient ranged from 11 to 53 years with a mean age of 25.24 years. Maximum cases were seen in the second (36%) and third decades (46%) [ Figure 2 ]. Most commonly lower lip was involved (90%) followed by the floor of the mouth (6%) and ventral surface of the tongue (4%) [ Figure 3 ]. Lesion manifested as a bluish translucent swelling which was nontender and fluctuant (60%), nodular swellings with normal mucosal color (36%), and ulceration (4%). History of trauma was present in 76% of the cases, mostly lip biting. Histologically, all belonged to extravasation type characterized by mucous pooling with wall of granulation tissue. Two cases were in organizing stage [ Figure 4 ]. Sixteen percent of mucoceles showed variations such as superficial mucoceles (10%) [ Figure 5 ], extensive clear cell change (4%) [ Figure 6 ], and papillary projections into the lumen covered by granulation tissue (2%) [ Figure 7 ] were noted. Surrounding salivary gland showed features such as sialadenitis, atrophy, and ductal dilation. No retention cyst was present. All cases underwent surgical excision of the lesion along with lobules of adjacent mSGs. Six percent cases showed recurrence.
Discussion
Obstructive disorders are a relatively common disorder affecting the major and mSGs. The causative mechanism underneath being reduction or cessation of salivary flow which is attributed to one of the two processes: Destruction of secretory elements of the gland or a mechanical blockage or disruption of the ductal system that leads from the gland to the oral cavity. [5] The latter process being far more common leading to the pathological entity entitled "mucoceles." It contributes to the largest number of nonneoplastic salivary gland disorders. Based on the pathogenic process, mucoceles are classified into two categories: "extravasation mucocele" being defined as pooling of mucus in a cavity within the connective tissue that is not lined by epithelium, and the ones which result due to obstruction of duct leading to true cysts lined by epithelium are termed as "retention mucoceles." [1, 5] Lower lip (90%) was the most frequent location followed by the floor of the mouth (6%) and ventral surface of the tongue (4%). Mucous extravasation phenomenon is commonly noted in the lower lip as a consequence of traumatic injury to the labial mSG due to lip biting. [6, 7] Gender predilection varies from male predominance [7] or female predominance [8] to no gender predilection. [6] Our study showed a definitive male preponderance. Although it can occur in any age group, it is frequently encountered in children and young adults. [5] We noted the maximum distribution in the second (36%) and third decade (46%). In contrast to the young age and predominant involvement of mSGs in extravasation phenomenon, the retention phenomenon affects the major salivary glands and in older age groups. [1] In our series, no retention phenomenon was found.
The clinical presentation depends on the depth of the location of lesion within the soft tissue [5] and also the extensibility of the surrounding connective tissue. [1] Superficial lesions manifest as soft tissue swelling which are vesicular, translucent and bluish in appearance, and fluctuant on palpation. The vesicle may rupture leading to ulceration. [3, 5] Such presentation should be carefully differentiated from vesiculobullous lesions of the oral cavity. [1, 3, 5] The presence of mSG tissue, overlying normal surface epithelium, and positive mucicarmine staining facilitate appropriate diagnosis of mucocele. [9] Deeper lesions present as nodular swelling which is of normal mucosal color. [5] Histologically, mucous pooling walled by granulation tissue containing numerous mucinophages is characteristic, compressing the surrounding connective tissue. Salivary gland acini or ductal element can be frequently seen adjacent to the lesion. [5, 10] As the lesion ages, the cavity is obliterated with the progressive growth of granulation which is then termed as "organizing mucocele" [5] [ Figure 4 ]. The adjacent salivary gland may also show changes including sialadenitis, ductal dilation, and atrophy of acini. [10] The lesion may stretch the overlying epithelium causing thinning and flattening of rete ridges [ Figures 4 and 5] . Histopathologist has to be meticulous keeping in mind the close resembles of this lesion to low-grade mucoepidermoid carcinoma which is also featured by cystic spaces, mucin pools, and presence of mucin-filled mucocytes. However, the absence of epithelial lining favors mucocele. [5] Extensive clear cell changes in mucoceles can mimic clear cell neoplasm which requires detailed investigations including histochemistry, and immunohistochemistry. [11] Apart from this, variations such as superficial mucoceles, myxoglobulosis, and papillary synovial metaplasia-like changes have been reported; [4] later, two variations are thought to be histogenetically interrelated [12] representing healing response under special circumstances. [13] This variation is seen, especially in lower lip mucocele, as a consequence to repeated traumatic episodes [12] which disrupts the classic process of healing by granulation tissue and brings in this alternate pathway. [14] In our series, we noticed papillary projections in two of our cases, covered by tissue consisting of spindled fibroblasts and epithelioid macrophages, but typical synovial metaplasia-like changes comprising polarized fibriohistocytic cells oriented parallel to the lumen [13] were not evident. These two cases might represent very early stages of these mentioned variations but can be stated only after histological evidence regarding their evolutionary stage which requires a study on the larger number of these cases.
Recently Keshet et al. reported that superficial mucoceles in cancer patient after radiation therapy and proposed theory that radiation therapy along with chemotherapy (Cisplatin) mediated damage to mSGs ducts and aquaporins as a reason for superficial oral mucocele formation in cancer patient after radiation therapy. Contrary to that, being close to the oral mucosa, mSGs, especially their excretory ducts, are also exposed to the carcinogenic attack of detrimental oral habits. Unlike oral epithelium, such carcinogenic attack can mediate disruption of basement membrane and loss of cohesion in the ductal components of mSGs. This could lead to leakage in the ductal system causing spillage of mucous secretions in the adjacent connective tissue and subsequent superficial mucocele formation and showed evidences of such lesions at surgical margins before chemo-radio therapy, the possibility of carcinogen-mediated damage to the ducts of mSGs, as causative factor for "postchemoradiotherapy" related superficial mucocele cannot be ruled out. Oral squamous cell carcinoma is preceded by myriad of potentially malignant disorders, which are associated with various kinds of carcinogenic insults to the oral mucosa. Each disorder has potential to affect the mSGs present underneath the mucosa. [14, 15] Surgical removal of the lesion along with adjacent lobules of mSG and duct is most widely practiced. Superficial extravasation mucocele resolves spontaneously and requires no treatment. Recurrences, although low, are result of residual salivary gland requiring removal of the lesion down up to the muscle layer. Placement of suture after excision should also be very carefully executed to avoid injury to the adjacent glands and ducts which can cause recurrence. [14, 16, 17] 
Conclusion
Mucoceles are mostly benign and self-limiting nature, primarily diagnosed based on clinical findings followed by definitive diagnosis based on the histopathological investigation. Most of the reported literature showed lesion arose followed by trauma and habitual lip biting. Hence, a school-based educational awareness program for both children and parent at a 6 months interval and interception of the oral habit among children is the key factor. Patient undergoing orthodontic therapy should be monitored periodically for areas of irritation in the oral mucosa. Findings of this study are in concordance with earlier studies that extravasation phenomenon is far more common than retention and extravasation mucocele showed a definite male predominance which most frequently noticed in the second and third decade of life. Although it is a benign lesion which is commonly encountered and excised in dental practice, the classic clinical presentation of soft, fluctuant swelling accompanied by the history of evolution of the lesion does not pose much difficulty in diagnosis. Special variants of oral mucoceles occur infrequently, it is important to recognize these variants to avoid misdiagnosis, it is always wise to subject it to histopathological confirmation owing to its close resemblance to neoplastic, lesions such as vesiculobullous lesions, hemangioma, and neoplastic diseases such as mucoepidermoid carcinoma, embryonal rhabdomyosarcoma of lower lip closely mimic mucocele, and this fact warrants histopathological examination of all the excised mucoceles. [1, 3, [18] [19] [20] [21] 
